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$h\in C[z_{1}, z_{2}, \ldots, z_{n}]$ . $P_{1}(h),$ $P_{2}(h),$
$\ldots,$





1 $I=\langle y^{2}, z^{3}\rangle\subset \mathbb{C}[x,y, z]$ . $\mathfrak{p}=(y)z\rangle$ ,
$\{1, \frac{\partial}{\partial y}, \frac{\partial}{\partial z}, \frac{\partial^{2}}{\partial y\partial z}, \frac{\partial^{2}}{\partial z^{2}}, \frac{\partial^{\theta}}{\partial y\partial z^{2}}\}$
Noether .
2 $I=(y^{2},$ $z^{2},$ $y-xz\rangle$ $\subset K[x,y, z]$ . $\mathfrak{p}=\langle y, z\rangle$ .
Noether
$\{1, x\frac{\partial}{\partial y}+\frac{\partial}{\partial z}\}$
.
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$I$ $C[z_{1}, z_{2}, \ldots, z_{n}]$ $g_{1},$ $g_{2},$ $\ldots,g_{m}$ . $I$
$\mathfrak{p}$ . ,
$P=b_{1}(z) \frac{\partial}{\partial z_{1}}+b_{2}(z)\frac{\partial}{\partial z_{2}}+\cdots b_{n}(z)\frac{\partial}{\partial z_{n}}+d(z)$
Noether . , $P(g:)\in \mathfrak{p},\iota=1,2,$ $\ldots,m$ .
, Leibniz , $d(z)$ $P(I)\subset$ . , 8\mbox{\boldmath $\mu$}y
Noether .
2 $I=\langle y^{2}, z^{2}, y-xz\rangle\subset C[x, y, z]$ , $C[x]\cap I=0$ . $I$ Noether
$S=b_{2}\#+b_{3}$ (Bj\"ork [1]).
$S(y^{2})=2by,S(z^{2})=2cz$ . $\mathfrak{p}=\langle y, z\rangle$ , $S(y^{2}),$ $S(z^{2})\in \mathfrak{p}$
. $S(\nu-xz)\in \mathfrak{p}$ . $S(y-xz)=b_{2}-xb_{3}$ , Noether $S$
$b_{2},$ $b_{S}$ , $b_{2}-xb_{3}+e_{2}y+e\epsilon z=0$ $(1, -x, y, z)$ $syzygi\infty$ .
\alpha \alpha $(b_{2}, b_{8}, e_{2}, e_{3})$ $(x, 1,0,0),$ $(-y,0,1,0),$ $(-z, 0,0,1)$ .
$y_{Ty}^{\partial},$ $z$ Noether } , Noether $S=x^{\partial}\varpi+$ .
, , $I=\langle g_{1}, g_{2}, \ldots,g_{m}\rangle\subset \mathbb{C}[z_{1},z_{2)}\ldots, z_{n}]$ Noether
. , $P$ , $P(I)\subset \mathfrak{p}$ NT .
, $h\in \mathbb{C}[z_{1}, z_{2}, \ldots, z_{\mathfrak{n}}],g\in I$ , $P$ $hg$ . $h$ ,
$[P, h]$ $P(hg)$ $P(hg)=[P, h]g+hP(g)g$ . , $P$ NT
, $P(g:)\in \mathfrak{p},i=1,2,$ $\ldots,m$ $h\in C[z_{1}, z_{2}, \ldots, z_{n}]$ $[P,h]$ NT
. , .
(cf. H\"ormander [6]) $P$ .
(i) $P(g:)\in \mathfrak{p},$ $i=1,2,$ $\ldots,m$ .
(ii) $[P,x_{i}],i=1,2,$ $\ldots,$ $n$ NT .
, $P$ NT .
3 $I=(y^{3},z^{3}, y-x^{2}z)$ .
$\mathfrak{p}=(y,$ $z\rangle$ . , Noether .
1, $S=x^{2} \frac{\partial}{\theta y}+\frac{\partial}{\partial z}$
, 2 Noether $T=a_{2,0}k_{\nu}^{*}+a_{1,1}\tau_{y}^{\partial^{2}}\tau_{l}+a_{0,2}^{\partial}\tau_{z^{f}}^{a}+b_{2}\#_{y}+b_{3}\#_{z}$ .
82
$T(y^{3})\in \mathfrak{p},$ $T(z^{3})\in \mathfrak{p}$ . , $T(y-x^{2}z)=b_{2}-x^{2}b_{3}$ ,
$T(y-x^{2}z)\in \mathfrak{p}$ $T$ 1 , 1 Noether
$S$ .
$[T, y],$ $[T, z]$
$[T,y]=2a_{2,0^{\frac{\partial}{\partial y}}}+a_{1,1^{\frac{\partial}{\partial z}}}+b_{2},$ $[T,z]=a_{1,1^{\frac{\partial}{\partial y}}}+2a_{0,2^{\frac{\partial}{\partial z}}}+b_{3}$
. $[T,y],$ $[T,z]$ NT ,
$2a_{2,0} \frac{\partial}{\partial y}+a_{1,1}\frac{\partial}{\partial z}=e_{1}S,$ $a_{1,1} \frac{\partial}{\partial y}+2a_{0,2}\frac{\partial}{\partial z}=e_{2}S$
$e_{1},e_{2}$ . , $T$
$(^{2g}0),$ $(\begin{array}{l}Tz\theta\varpi\partial\end{array}),$ $(_{2f_{l}}0),$ $(\begin{array}{l}S0\end{array}),$ $(\begin{array}{l}0S\end{array})$
$\epsilon y\bm{z}ygi\infty$ . Kan([12]) \eta d $(a_{2,0},a_{1,1},a_{0,2},e_{1},e_{2})$
$(-x^{2} \frac{\partial}{\partial z}, -2\frac{\partial}{\partial z}, \frac{\partial}{\partial y}, 2\frac{\partial}{\partial z}, 0),$ $(-x^{2} \frac{\partial}{\partial y}-\frac{\partial}{\partial z},0,0,2\frac{\partial}{\partial y},0),$ $(x^{4},2x^{2},1, -2x^{2}, -2)$
. $(a_{2},0,a_{1.1},a_{0,2},e_{1}, e_{2})$ Noether
$T=x^{4} \frac{\partial^{2}}{\partial y^{2}}+2x^{2}\frac{\partial^{2}}{\partial y\partial z}+\frac{\partial^{2}}{\partial z^{2}}$
.















, $syzygi\infty a_{2},0,a_{1,1)}a_{0,2},b_{2},b_{3},e_{1,1},e_{1.2},e_{2,1},e_{2,2},e_{S,1},e_{S,2}$ $a_{2,0},$ $a_{1,1},$ $a_{0,2}$ , , $b_{3}$
.
4 $I=(\nu^{2},$ $z^{S},\nu-xz^{2}\rangle$ . $I$ $\{zy, y^{2}, z^{3}, \nu-xz^{2}\}$ .
$\mathfrak{p}=(y,$ $z\rangle$ . $S=b_{2}k+b_{3}^{\partial}\varpi$ . $S(y-xz^{2})=b_{2}-2xzb_{3}$




$T=a_{2,0}g_{\nu}^{2}+a_{1,1}y*2z+a_{0,2}k^{l}+b_{2}f_{\nu}+b_{3}\#_{z}$ . $[T, y],$ $[T, z]$ NT ,
$a_{2,0}\in \mathfrak{p},$ $a_{1,1}\in \mathfrak{p}$ . ,
$T=a_{0,2} \frac{\partial^{2}}{\partial z^{2}}+b_{2}\frac{\partial}{\partial y}+b_{\theta^{\frac{\partial}{\partial z}}}$
. $T(y-xz^{2})=-2xa_{0,2}+b_{2}\in \mathfrak{p}$ ,




([10]). , 2,3 .
2 $V(I)=\{(x,y,z)\in C^{3} y=z=0\}$ $\delta=1\frac{1}{y_{Z}}$] . Noether





.syzygy , NT , $y_{F\overline{\nu}}^{\partial},z_{Tz}^{\partial}$ .
Noether $\delta$
, $\delta$ annihilate $0$ . , NT
, , $\tau_{t}\partial$ $\delta$ $0$ .
3 Noether $S,T$ $\delta=[]\underline{1}$ ,
$yz$
$(- \frac{\partial}{\partial y}x^{2}-\frac{\partial}{\partial z})[\frac{1}{yz}]=[\frac{x^{2}}{y^{2}z}]+[\frac{1}{yz^{2}}]$,
$(- \frac{\partial^{2}}{\partial y^{2}}x^{4}+2\frac{\theta^{2}}{\partial y\partial z}x^{2}\frac{\theta^{2}}{\partial z^{2}})[\frac{1}{yz}]=2([\frac{x^{4}}{y^{3_{Z}}}]+[\frac{x^{2}}{y^{2}z^{2}}]+[\frac{1}{yz^{3}}])$
.




[1] J-E. Bj\"ork, Rings of $\alpha ffeoentid$ Operators, North-Holland, 1979.
[2] L. Ehrenpreis, Fourier Analysis in Several Complex Vartables, Wiley-Interscience, 1970.
[3] J. Emsalem, G&m\’etrie de8 points \’epais, Bull. Soc. math. France 106 (1978), 399-416.
[4] W. Gr\"obner, Il concetto di molteplicita’ nella $g\infty metria$ algebrica, Rend. Sem. Mat. Fiz. Milano 40
(1970) $9\succ 10$ .
[5] W. Gr\"obner, Algebrats$ch$ Geometrie II, Hochschultaschenbucher, 1970.
[6] L. H\"ormander, An Introduction to Complex Analysis in Several Variables, North-Holland, the third
revised edition, 1990.
[7] U. Oberst, The construction of Noetherian Operators, J. of Algebra 222 (1999), $59ffi20$.
[8] B. P. Palamadov, A remark on the exponential repraeentation of solutions of differential equations
with $\infty nstant\infty efficients$, Mat. Sbornik 76(118) (1968), 417-434.
[9] B. P. Palamodov, Linear Dtfferentiat Opemtors with Constant Coefficients, Grundl. $d$ . Math. Wis8.
Springer-Verlag, 1970.
[10] , Holonomic Grothendieck duality,
1)$9(2\alpha)6),$ $1-23$.
[11] S. Tajima, On Noether differential operator8 attached to a zero-dimensional primary ideal-shape
basis case-, Finite or Infinite Dimensional Complex Analysis and Applications, Kyushu University
Pres8 (2005), 367-366.
85
[12] N. Takayama, Kan: a system for computation in Algebraic Analysis. (1991-),
http:$//www$.math.s,kobe.u.ac.jp.
[13] D. Zeilberger, A new proof to Ehrenpreis’s semilocal quotient structure $th\infty rem$, Amer. J. of Math.
100(6) (1978), 1317-1332.
86
